We present the synthesis and preliminary lithographic evaluation of Molecular Organometallic Resists for EUV (MORE) that contain post transition metals. These post transition metal nuclei have high EUV optical density so they can utilize a high fraction of the incident photons. We will describe two technical approaches for EUV resist platforms that contain bismuth. Approach 1: Combination of organometallic compounds with photoacid generators. Approach 2: Combination of high-oxidation state metal-center oligomers that utilize carboxylate anions bound to the metal centers.
For example, diphenyl bismuth chloride is the major product of 2 molar equivalents of triphenyl bismuth and 1 molar equivalent of bismuth trichloride. Phenyl bismuth dichloride is the major product of 1 molar equivalents of triphenyl bismuth and 2 molar equivalent of bismuth trichloride. In both cases the end products will be a statistical distribution of triphenyl bismuth through bismuth trichloride.
Notice that when combined with a Grignard reagent, diphenyl bismuth chloride can react once while phenyl bismuth dichloride can react twice. The ability for phenyl bismuth dichloride to react twice allows it to serve as a "linking" substituent in an oligomeric chain. This chain is formed from the reaction of phenyl bismuth dichloride with a digrignard.
General reaction schemes and resulting GPC data are shown in Figure 2 . By controlling the relative proportions of the dichloride and monochloride variants of bismuth, molecular weight can be controlled. The red curve in Figure 2 corresponds to the case where chain ends are preferentially selected by the stoichiometry of triphenyl bismuth and bismuth trichloride. The blue curve corresponds to the case were "linker" molecules are preferentially selected.
Determination of molecular weight through a traditional polystyrene standard has proven challenging. The elution time for triphenyl bismuth is markedly longer then what is predicted by a polystyrene calibration curve. In order to properly calibrate the GPC, we would need fractions of the bismuth oligomers of known MW (such as the monomer and dimer). Notice that for the curves shown in Figure 2 , distinct peaks appear from right to left. When triphenyl bismuth is run, the elution time agrees with the peak furthest to the right. If we assume these peaks correspond to the monomer through tetramer molecular weights, then we can plot a calibration curve for the bismuth oligomer. This curve is shown in Figure 3 . Notice the linear relationship. Using a polystyrene standard, a similar linear relationship is found. This gives some confidence to this calibration curve found in Figure 3 .
Since the goal of this synthetic approach was to produce oligomers with lower baseline solubility than corresponding monomers, a method to isolate higher molecular weights was developed. This method consisted of precipitation of the quenched and purified reaction mixture in hexane. GPC data was collected for the supernatant fraction and precipitate. These curves are shown in Figure 4 . Notice that the monomeric fraction is almost entirely removed and remains in the supernatant. Using the GPC calibration curve in Figure 3 , it was found that the peak molecular weight (approx. number average) corresponded to 3400 g/mol or approximately nine metal centers. The resulting precipitate served as the acid cleavable oligomer employed in Approach 1 as well as the synthetic starting point for Approach 2. A mechanism has been proposed for the photo reactivity of this system and has been supported by the data collected thus far. Further investigations are required to refine this system such that good photo speed and resolution may be simultaneously obtained.
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